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DETAILED ACTION 



Specification 



1. The disclosure is objected to because of the following informalities: 

2. On page 1, Applicant has incorporated six co-pending US Patent Applications by 
reference without identifying the applications with a serial number. Please amend the 
specification to reference the US Patent Applications by serial number. 



4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claim 22 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

6. Claim 22 contains the trademark/trade name x86. Where a trademark or trade name is 
used in a claim as a limitation to identify or describe a particular material or product, the claim 
does not comply with the requirements of 35 U.S.C. 1 12, second paragraph. See Ex parte 
Simpson, 218 USPQ 1020 (Bd. App. 1982). The claim scope is uncertain since the trademark or 
trade name cannot be used properly to identify any particular material or product. A trademark 
or trade name is used to identify a source of goods, and not the goods themselves. Thus, a 
trademark or trade name does not identify or describe the goods associated with the trademark or 
trade name. In the present case, the trademark/trade name is used to identify/describe an 



Appropriate correction is required. 



Claim Rejections - 35 USC § 112 
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instruction set architecture employed by Intel microprocessors and, accordingly, the 



identification/description is indefinite. 



Claim Rejections - 35 USC § 102 



7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

8. Claims 1, 2, 15-21, 23-40, 43, 44, 45, 48, 50 are rejected under 35 U.S.C. 102(b) as being 
clearly anticipated by Emma et al., US Patent 5,353,421. 

9. Referring to claim 1, Emma et al. have taught a branch prediction apparatus in a 
processor including address selection logic for providing a fetch address to an instruction cache, 
the fetch address used to select lines of the instruction cache, the apparatus comprising: 

a. first and second branch predictors, for providing first and second target address 
predictions of a branch instruction to the address selection logic (abstract, Figure 10, 
elements 12 and 55, column 4, lines 1-44); 

b. instruction decode logic, configured to receive and decode said branch instruction 
and to generate a type thereof (abstract, Figure 10, element 17); and 

c. branch control logic, configured to control the address selection logic to select 
said first prediction as the fetch address, said first prediction selecting a first line of the 
instruction cache (Figure 10, abstract, column 4, lines 1-44, column 7, lines 3-12); 

d. wherein said branch control logic is further configured to subsequently selectively 
control the address selection logic, based on said branch instruction type, to select said 
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second prediction as the fetch address, said second prediction selecting a second line of 
the instruction cache (Figure 10, abstract, column 4, lines 1-44, column 5, lines 35-68, 
column 17, lines 25-55). 

10. Referring to claim 2, Emma et al. have taught the apparatus of claim 1, as described 
above, and further comprising: 

a. comparison logic, coupled to said first and second branch predictors, for 
comparing said first and second target address predictions (Figure 10, abstract, column 
17, lines 39-45, column 9, lines 20-65). 

11. Referring to claim 15, Emma et al. have taught the apparatus of claim 2, as described 
above, and wherein said type includes a specification of whether said branch instruction is a 
conditional type branch instruction (column 11, lines 18-58). 

12. Referring to claim 16, Emma et al. have taught the apparatus of claim 15, as described 
above, and wherein said branch control logic controls the address selection logic to select said 
second target address prediction if said branch instruction type is a conditional branch instruction 
and said first and second predictions miscompare (column 11, lines 18-58, column 13, line 65- 
column 14, line 14). 

13. Referring to claim 17, Emma et al. have taught the apparatus of claim 15, as described 
above, and wherein said first and second predictors provide first and second direction predictions 
of said conditional branch instruction to said branch control logic for predicting whether said 
conditional branch instruction will be taken (column 11, line 66-column 12, line 30). 

14. Referring to claim 18, Emma et al. have taught the apparatus of claim 17, as described 
above, and further comprising: 
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a. second comparison logic, coupled to said first and second branch predictors, for 
comparing said first and second direction predictions of said conditional branch 
instruction (Figure 10, abstract, column 17, lines 39-45, column 9, lines 20-65). 

15. Referring to claim 19, Emma et al. have taught the apparatus of claim 18, wherein said 
branch control logic controls the address selection logic to select an instruction pointer of a next 
sequential instruction to said conditional branch instruction as the fetch address if said second 
direction prediction predicts said conditional branch instruction will not be taken (column 12, 
lines 16-30). 

16. Referring to claim 20, Emma et al. have taught the apparatus of claim 19, as described 
above, and wherein said branch control logic controls the address selection logic to select said 
next sequential instruction pointer if said second direction prediction predicts said conditional 
branch instruction will not be taken and said first and second direction predictions miscompare 
(column 12, lines 16-30). 

17. Referring to claim 21, Emma et al. have taught the apparatus of claim 2, as described 
above, and wherein said branch control logic subsequently selectively controls the address 
selection logic based on said branch instruction type to select said second prediction as the fetch 
address if said first and second predictions do not match (Figure 10, abstract, column 4, lines 1- 
44, column 5, lines 35-68, column 17, lines 25-55). 

18. Referring to claim 23, Emma et al. have taught the apparatus of claim 1, as described 
above, and wherein said first branch predictor receives the instruction cache fetch address and 
provides said first target address prediction in response to the fetch address (abstract, Figure 10, 
column 7, lines 3-32). 
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19. Referring to claim 24, Emma et al. have taught the apparatus of claim 23, as described 
above, and wherein said first branch predictor provides said first target address prediction in 
response to the fetch address whether or not a branch instruction is present in a third line of the 
instruction cache, said third instruction cache line selected subsequent to selection of said first 
instruction cache line (abstract, column 17, lines 39-55). 

20. Referring to claim 25, Emma et al. have taught the apparatus of claim 23, as described 
above, and wherein said first branch predictor provides said first target address prediction prior 
to said instruction decode logic decoding said branch instruction (abstract, column 4, line 1-44). 

21. Referring to claim 26, Emma et al. have taught the apparatus of claim 1, as described 
above, and wherein said first branch predictor comprises a branch target address cache indexed 
by the instruction cache fetch address (column 7, line 54-column 8, line 22). 

22. Referring to claim 27, Emma et al. have taught the apparatus of claim 1, as described 
above, and wherein said first branch predictor comprises a speculative call/return stack (column 
8, lines 23-55). 

23. Claim 43 does not recite limitations above the claimed invention set forth in claim 15 and 
is therefore rejected for the same reasons set forth in the rejection of claim 15 above. 

24. Claims 28, 29 30, 33, 34, 35, 36, 39, 40, and 45 do not recite limitations above the 
claimed invention set forth in claims 1 and 2 and are therefore rejected for the same reasons set 
forth in the rejection of claims 1 and 2 above. 

25. Referring to claim 31, Emma et al. have taught the apparatus of claim 28, as described 
above, and wherein said second branch predictor comprises a branch history table for providing a 
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direction prediction in said second prediction, said direction prediction for predicting whether 
said branch instruction will be taken or not taken (Figure 10, element 12). 

26. Referring to claim 32, Emma et al. have taught the apparatus of claim 28, as described 
above, and wherein if said branch type is a conditional branch type, said comparison logic 
compares first and second direction predictions in said first and second predictions, respectively 
(column 11, line 66-column 12, line 30). 

27. Referring to claim 37, Emma et al. have taught the processor of claim 36, as described 
above, and further comprising: 

a. an instruction cache, coupled to an address bus for receiving a fetch address, said 
fetch address selecting a line of instructions for provision to said instruction decode logic 
(Figure 10, elements 13, 11, 16, an 17). 

28. Referring to claim 38, Emma et al. have taught the processor of claim 37, as described 
above, and wherein said speculative branch predictor makes said speculative prediction even 
though a possibility exists that no branch instruction is present in said line of instructions 
(column 7, line 53-2column 8, line 22, A prediction is always made for each instruction. A miss 
in the BHT predicts the next sequential instruction.). 

29. Claim 44 does not recite limitations above the claimed invention set forth in claims 1, 2, 
and 3 1 and is therefore rejected for the same reasons set forth in the rejection of claim 1, 2, and 
31 above. 

30. Claim 48 does not recite limitations above the claimed invention set forth in claims 1, 2, 
15, and 16 and is therefore rejected for the same reasons set forth in the rejection of claim 1, 2, 
and 15, and 16 above. 
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31. Claim 50 does not recite limitations above the claimed invention set forth in claims 1, 2, 
15, 17, 18, and 19 and is therefore rejected for the same reasons set forth in the rejection of 
claims 1, 2, 15, 17, 18, and 19 above. 

Claim Rejections - 35 USC § 103 

32. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

33. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Emma et al., US 
Patent 5,353,421. 

34. Referring to claim 22, Emma et al. have taught the apparatus of claim 1, as described 
above. Emma et al. have not specifically taught wherein said branch instruction type comprises 
an x86 branch instruction type. However, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to have the branch instructions of Emma et al. be 
implemented as any type of branch instruction, including and x86 branch instruction, for the 
desirable purpose implementing and benefiting from this invention in a widely used instruction 
set. 

35. Claims 3, 4, 5, 41, and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Emma et al., US Patent 5,353,421, in view of Gochman et al, US Patent 5,964,868. 

36. Referring to claim 3, Emma et al. have taught the apparatus of claim 2 as described 
above. Emma et al. have not specifically taught wherein said type includes a specification of 
whether said branch instruction is a return type branch instruction. However Gochman et al. 
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have taught wherein said type includes a specification of whether said branch instruction is a 
return type branch instruction (Gochman et al., Column 4, line 8-column 5, line 18, column 2, 
lines 17-28) for the desirable purpose of implementing the speculative return stack buffer so that 
instructions can continue to be fetched while a main memory access occurs. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have the type of 
Emma et al., include a specification of whether said branch instruction is return type branch 
instruction, as taught by Gochman et al., for the desirable purpose of being able to implement the 
speculative return stack buffer so that instructions can continue to be fetched while a main 
memory access occurs (Gochman et al., Column 4, line 8-column 5, line 18, column 2, lines 17- 



37. Referring to claim 4, Emma et al. in combination with Gochman et al. have taught the 
apparatus of claim 3, as described above, and wherein said branch control logic controls the 
address selection logic to select said second target address prediction if said branch instruction 
type is a return instruction and said first and second predictions miscompare (Gochman et al, 
column 7, lines 1-37, Emma et al., column 17, lines 13-5). 

38. Referring to claim 5, Emma et al. in view of Gochman et al. have taught the apparatus of 
claim 4, as described above, and wherein said second branch predictor comprises a call/return 
stack for providing said second target address prediction of said return instruction (Gochman et 
al., Column 4, line 8-column 5, line 18, column 2, lines 17-28). 

39. Claim 41 does not recite limitations above the claimed invention set forth in claim 3 and 
is therefore rejected for the same reasons set forth in the rejection of claim 3 above. 



28). 
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40. Claim 47 does not recite limitations above the claimed invention set forth in claims 1-4 
and is therefore rejected for the same reasons set forth in the rejection of claims 1-4 above. 

41. Claims 6-14, 42, 46, and 49 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Emma et al., US Patent 5,353,421, in view of Rappoport et al., US Patent 6,601,161. 

42. Referring to claim 6, Emma et al. have taught the apparatus of claim 2, as described 
above. Emma et al. have not specifically taught wherein said type includes a specification of 
whether said branch instruction is a program counter-relative type branch instruction. Rappoport 
et al. have taught said type includes a specification of whether said branch instruction is a 
program counter-relative type branch instruction (Rappoport et al., column 9, line 50-column 10, 
line 42, column 2, lines 1-12) so that the predictor that predicts indirect branches, or program 
counter-relative branches, most accurately is used. Therefore it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to have the type of Emma et al., 
include a specification if whether said branch instruction is an program counter-relative branch 
type instruction as taught by Rappoport et al. for the desirable purpose of using the predictor that 
most accurately predicts program counter-relative branches (Rappoport et al., column 9, line 50- 
column 10, line 42, column 2, lines 1-12). 

43. Referring to claim 7, Emma et al. in combination with Rappoport et al. have taught the 
apparatus of claim 6, as described above, and wherein said branch control logic controls the 
address selection logic to select said second target address prediction if said branch instruction 
type is a program counter-relative branch instruction and said first and second predictions 
miscompare (Rappoport et al, line 50-column 10, line 42). 
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44. Referring to claim 8, Emma et al. have taught the apparatus of claim 7, as described 
above, and wherein said second branch predictor comprises an arithmetic unit for calculating 
said second target address prediction based on an instruction pointer of said branch instruction 
(column 11, lines 1-17). 

45. Referring to claim 9, Emma et al. have taught the apparatus of claim 8, as described 
above, and wherein said arithmetic unit calculates said second target address prediction using 
said instruction pointer of said branch instruction (column 11, lines 1-17). 

46. Referring to claim 10, Emma et al. have taught the apparatus of claim 2, as described 
above. Emma et al. have not taught wherein said type includes a specification of whether said 
branch instruction is a direct type branch instruction. However, Rappoport et al. have taught 
wherein said type includes a specification of whether said branch instruction is a direct type 
branch instruction (Rappoport et al., column 9, line 10-column 10, line 66) for the desirable 
purpose of using the predictor that will most likely predict the direct branch correctly. Therefore 
it would have been obvious to one of ordinary skill in the art at the time the invention was made 
to have the type of Emma et al, includes a specification of whether said branch instruction is a 
direct type branch instruction, as taught by Rappoport et al for the desirable purpose of using the 
predictor that will most likely predict the direct branch correctly. 

47. Referring to claim 11, Emma et al. have taught the apparatus of claim 10, as described 
above, and wherein said branch control logic controls the address selection logic to select said 
second target address prediction if said branch instruction type is a direct branch instruction and 
said first and second predictions miscompare (column 13, line 67-column 14, line 14). 
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48. Referring to claim 12, Emma et al. have taught the apparatus of claim 2, as described 
above. Emma et al. have not specifically taught wherein said type includes a specification of 
whether said branch instruction is an indirect type branch instruction. However, Rappoport et al. 
have taught wherein said type includes a specification of whether said branch instruction is an 
indirect type branch instruction (Rappoport et al, column 9, line 50-column 10, line 42) so that 
the predictor that predicts indirect branches most accurately is used. Therefore it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to have the 
type of Emma et al., include a specification if whether said branch instruction is an indirect 
branch type instruction as taught by Rappoport et al. for the desirable purpose of using the 
predictor that most accurately predicts indirect branches (Rappoport et al., column 9, line 50- 
column 10, line 42). 

49. Referring to claim 13, Emma et al. in view of Rappoport et al. have taught the apparatus 
of claim 12, as described above, and wherein said branch control logic controls the address 
selection logic not to select said second target address prediction if said branch instruction type is 
an indirect branch instruction (Rappoport et al., line 50-column 10, line 42). 

50. Referring to claim 14, Emma et al. have taught the apparatus of claim 13, as described 
above, and wherein said second branch predictor comprises a branch target buffer for caching 
branch target addresses of previously executed indirect branch instructions (Rappoport et al., line 
50-column 10, line 42). 

51. Claims 42 and 46 do not recite limitations above the claimed invention set forth in claims 

1, 2, 6, and 7 and is therefore rejected for the same reasons set forth in the rejection of claims 1, 

2, 6, and 7 above. 
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52. Claim 49 does not recite limitations above the claimed invention set forth in claims 1, 2 5 
12, 13, and 14 and is therefore rejected for the same reasons set forth in the rejection of claims 1, 
2, 12, 13, and 14 above. 



53. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tonia L Meonske whose telephone number is (703) 305-3993. 
The examiner can normally be reached on Monday-Friday, 8-4:30. 

54. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie P Chan can be reached on (703) 305-9712. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

55. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 
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